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(54) Ag-Bi-BASED ALLOY SPUTTERING TARGET AND MANUFACTURING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit the remarkable lowering of the yield factor of a Bi amount 
in a thin film formed with the use of an Ag-Bi alloy sputtering target. 

SOLUTION: The Ag-Bi-based alloy sputtering target contains Bi dissolved in Ag. The sputtering 
target has the intensity of precipitated Bi of 0.01 atom%-l or less, when it is calculated, for instance, 
in accordance with a predetermined expression on the basis of an X-ray diffraction measurement 
result, and has an area ratio of the total of predetermined intensities (intensities of levels 3 to 6 among 
eight levels) in an amount of 89% or more, when an areal distribution of the characteristic X-ray 
intensity of Bi is measured with an X-ray microanalysis, and the area ratio of each intensity is 
calculated on the basis of the measurement result. 
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C57) [££)] 

[M] Ag-B i^XA^'J htfcfllLTIMtSftijMt't'WB i 

Sft&JJftflB i3*Jfc&*0. 0 lJf^%" 1 JTre*^ B i ^#|4X$1&J£<D®5Mt£X 



(2) 



JP 2004-339585 A 2004.12.2 



1 ] 

B i j& f A gfcBjgLTn* A g - B i 9 W ho 

Ag-B i&&&Xrtyjr \)y?>?-tf v js^ot, 'J > 7 ffiO il 

JRU XftllrttKicTA g (111) ffl<&X»H#re-*3Mfc, A g (2 0 0) BO 
X&@tf Ag (2 2 0) W<DX®L®tf\i-9®^ A g (3 11) ffi<7>X|§l 

HJffif-^siJt, b i (102) woxjRia«fe-^ajK«:iBisELfc^ ti^t^s ft 
s^faiB i aut^wo. o 1 amsi^tttnAg-B 

fffHB i 3*K= [I, i (1 , n / u ! n + I A| i, ,o) +1*. i 

220) + Ia g (311) ) ] / [B i] 

i b i (.o 2) « b » (102) m<vxu®$T\i-9$m [J&mtc p s (c 

ounts per second) ; £AT\ P] C] £\ I A , ( , , , , it A g ( 1 1 

i) iBoxmiatffcr-^aijKS:, i A , , , , 0 > **A g (200) m<vx$L®vm-9 
I* g ( 2 2 0 , f±A g (220) B5ox«ui$r i Al(Jll 
, jiAg (3 1 1) ifioxjBi@*fe-^aaf**i-o [bm a, Ag-Bi*^/< 

ytyyyt-yy hWB i (Jji{iliIJ%) **1- 0 ] 

[MM 3 ] 

Ag-B i IkklLTsKytyyyt-yy Ftiot, 

X^^nrt'J->^:J:oU^'y * 'J > ^ffi * »t * B i 0#14Xil&5IK<&B£ 

ffiv^^offiv»^t,ji^*iajjp % m2im, %3&m, mtsm, mstm, %e ta- 
rn. »7»jg, %&®&.k%ttit, mi~m8v>zti?tiwmf&<?>mftit mi-ns® 
&<D&$tmm* 1 0 o%t-r&) Srwmtfct^, 

£3 ~»6&JKOffifc.lfc<3#fb&<8 9 %J2Lt-C*4£fc*#«*-j-4A g-B 

Ag-B i ? ho 

[MM 5] 

1**ijW;ffi3!toAg-B iJf*4t&7>'iy9*)>jr?-yy ho 

ItrfBAg-B i^i^^'J y?9->fv Mi, TIE*1, £2, X0'*3O#14» 
Jft^7cl*^aK3*L4/!?4< fb ia*^-r4<><0-C*4^«l~5OV>-f*L^ 
icI£K<7)A g-B i l^^'^'J >7^-^7 h 0 

£ 1 0#te*i#)-£-#7U^ :Mg, Pd, Pt, Au, Zn> A 1 , G a , In, Sn, S 
0 s S bfrhM1R2il2>'J?%< t i) IS 

£ 2 0«ttfflJft^5c^ :Be, Ru, Rh, 0 s, Ir, Cu, efrhmRZH 
44?fc< t * IS 

IS 3 0#t£M£-£7nf : Y, La, Ce, Nd, Sm, Gd, Tb, Dy, Ti, Zr 

m%m 7 ] 

Ag-B i^i$:> g&3 5 0*C&±, B#M0. 3 h rfti, ftiPiig 3 *C/m i ntl 
±<a&#^#tt&gi-£CL2:£#&£1-&A g-B i^^A'^-j^^^-y-; h 

8 ] 

anwbfesia&j&'s 3 cc&t, ttwt&tttmwi 3 h r &t 7 Kfe*o 

Ag-B il^A-^n/^-yy hOM#£o 
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[«t*«9] 

i»$m~6m>-f at/Hi !E$OAg-B i^x^y^'J vtrt-fv ht^?^ 
'J > A g - B i #*&*R*>ftit#8t. 

[&9JofNfflfct&im 
[0 0 0 1 ] 

^ll±, ^^n^KioTAg-B i*£-&*R*5BJfc-*-*Ofc#ffi*Ag- 

-B iS^IM^I^t^^^J, 
[0 0 0 2] 
[«Oft#] 

*ea g ^A g-^^^A g <mn%m i i&^% 

tt*i, $^>Jittft*Lfc|Elii5F»tttr^1-4fc*, tttillME»fc#oEStR*#£iftE#R 

XOLow-El, lliy-)V KOv-;i/ KRfc < igffl £ *tTv** 0 
[0 0 0 3] 

ffifUHU 0. 1-2. 5at%(OtH. 3-3a t%«a*^tHtftM 

o9^4*f#*#H*fc (i»r«««)tt«ftll©*ail* • MI«I:T) Sr 

RrJh-C*4dfc*«^LTi/>4o *fc#K\fclR2 «U A gZ/*y 9 *) > 99 — Yy 
^t, (( 1 1 1) + (2 0 0) ) / (2 2 0) EBBfl]Jfcfc2. 2 0 ttifc^iuf XA? 

[0 0 0 4] 

• fettfttt • *A»#i4fcfc*T«jt-cv* too, affl»S3&««ffl s iizmmr 

[0 0 0 5] 

imxm i ] 

#U¥9 - 3 2 4 2 6 4 (tftfHffcOl&H* g^OOlO, jMBO»*) 

2] 

#H§ 2000-23983 5^£$g (#tf»#Ol6BK 
[0 0 0 6] 

[%$JtH8f*£L <£ "2 £:~3~&!?H] 
Mx.tf^^y^';>^'5ri'H«tc.T^M?it^Ag^|g{it, £fto&££Rg (£?L> 

iO^ B a H XRi^^LTAg^73^H^iS[-r^>7t«!>, $A g 

[0 0 0 7] 

Ag^*«OftJW««14SrBfc#t4fc*«*«W**faT*JiJ, *0»* 
£as®LT«/>£ (#JR2 0 0 2 - 3 6 1 1 1 7^) 0 A 9 l ) >?9- 

fv h±K #ffi?3sia7C^O f - v 7ZmW.Ltzm&Z^y 9 <) y79-Yv h*fflv»TA g 
-B (Ag-B i Mli, Ag-B i -Nd^&SR, Ag-Bi-Y^ 

MR, A g-B i -Cu^tSR Ag-B i - A u^&JIR* Ag-Bi-Nd-C 
u#MR, Ag-B i -Nd-Au^lK, Ag-B i - Y-CuMII, A g - 
B i -Y-Au^II4ir) *(feR1-4t, fcfiftfflTT<b» ^nry^f^>«T 
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o 

10 0 0 8] 

L*L«t#&, C^jfeoHJfi (#12 0 0 2 -3 6 1 1 1 7tWt) fcftfcfiftLTv* 
S^C, Ag-B i^MliMt^i^ 7>Xyjryvyjr-r<y Y*<7)B ift 
KJt^TfcK'fx&B i *^ffi:T1-*«InJ* s *4o SfcKttB i *S^LfcA g**«L"C 
£H&£MU lAg-Bi ^£#fl$i*fcmUflH LT A g-B i * 'J 

h£M-*-*RSK, Ag-B i *^^iDX14*«flit^aKSI*L*ir^>*tfl-*** f 

[0 0 0 9] 

( = j|J!*cDB i * <J ytT9-Yv Y*<DB i *) LH£T£W 

$iJ-e^^A g-B i * 'J y99-*fy K Mi^-^y h 

fcfflufcA g-B i*#^»R^«ift*ife«ratt1-*Ci:H*4o 
[0 0 10] 

, ^Oftjft^tfe, Xtfgf*-**? h*JBv>*Ag-B i*^*jHo*Jl*ft 
£ £: <& & <> 
[0011] 

fcfcfclMiwBWfctt, i^i&^fc^bfclWt^&Ag-B i*^^??^^^ 

[0 0 12] 

*f&W£&li* UES»ie*»ft1-**:*t«4S:fiff««rEfafcie*, ±iaR^(±Ag-B i 

Bi (1) *) , (2) A g + cDB i <7)@i#ISffl^< > (3 

) Ag^fi (ft 9 6 2 KJt^TB i WilA*^g*"Cffi^ (ft 2 7 1 i 

^?#»£#LTj3*K £*if><*>fc*fcB i#ffl**Ag<7)»att*^*fLav>i:^-9M 

mttex-x^fco -etTB i j&WrLfc»st*\ st35o-83 o rfijt-e^wMx ( 

JEfcfcf) flWrLfcffiflMfcOB i SWIMS U CLOiBJpgjSrfe^MfjtL^ 

©♦m****^ 4 U WiCS CM|jp D p?)A g-B i 
'J yyt-V-v htffthtitzk LT<>, fiWrB i {MW&i?)B i * 
WCiot, BSfcStlfcam+OB i l9*^L<ffiT-r*©-e*4 0 
■?#&9Ji&$>tiU B i £0?#2-£> B i<0ift SrjqiWi-ittf, ^iWmfO 

[0 0 13] 

t4b%, *mt:IiAg-B Mi, B i^'AgCg 

«f t rv> a j& t g fco-e**,, b i3i'Agtiiuv>4 (ftWl-fttf* b i 

[0 0 14] 

n^Ag-B i a***-*? * yyt-tf*? ho*'*??*) yym?>&&Mfft*m 
KL, xiSiaffffiuio-rA g (111) B^x^ni^ff-^^jt, a g (200)®^ 

X8UaI$ffc:-*3IJK, Ag (2 2 0) Bf«>XftlI«rtf-*SfcJK, A g (3 11) IBOXiR 

ia*ftr-^aflf, b i (102) fficxftEtfe-^aapfcaeL*:*, ris^-c^sti 

&*/rtbB i SUtW^tt^O. 0 1JR^%- 1 J£tT*C*4o 
[0 0 15] 

*f iti B i = [lBI(10I)/(lA f (lll)+lA«(«D0>+lA«( 

2 2 0 ) + h i [3 11) ) ] / [B i ] 
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I,, i , , 2 , t±B i (10 2) moXU®tf\s-?&f& [%mic p s (c 
ounts- per second) ; HkT , IpID)£-, I Ag(111 ,{iAg(ll 

i) wvx&mtK i A , (2oo) f*A g (200) ffi<7)Xj^0$f e-* 

Ia , ( 220 , liAg (2 2 0) ®OX$|p]#Te- I A , , , \ , 
, liAg (3 11) ffi<^Xl^Ial*fe-^?tJK^i- 0 [Bi] (i> Ag-Bil^^ 

I /; XS-7 4" ^ n 7 1 'J ^ft t <t o 1 7 > ^15 H & B i ??#'r4XMJ£<7) 

ffi$Nj£?iJ?EL££: ^#t4X^S:5tJKl^^;^0^^ft^OM-C8^^K^t 
, ^JtV^;uco^v>^^^]Iir»iM N IH2M, »3$;fej£, £4&Jg, *5&Jg> & 
6&]£, ^7^S, H8 5ilJ*££tt*1\ »1 ~»8<^*l«<7)&J$<7>M.fcfc (Hl~H 
8&fe<?)&tmffiZ 1 0 0%t-T^>) ^#tbL^t§, S3~ff§6&j£^Miftt<^ft^ 

8 9 %Jil±-c&& 0 

[0 0 16] 

*%m<Dk g-B *'J Mi, ¥*^ll&##2 0 O/imtlT 

•C$Jii:* s ilU^ i/:Ag-B i 3k&£*^y 9 'J Hi, F0x.(fB i 

^fi^3Hi 1 %WT (0 H^%£-g-;£$V>) c7) A g &o *^c7)^7-?7^V 
TfEil> »2> S0VX^«3O#t4»^#5nt^^LT^T 

[0 0 17] 

^ 1 <r>m\^W^^it% : M g , Pd, Pt, A u , Zn> A U Ga, In, Sn,5 
VS b^t,I«3tiS^< i: & IS 

*2 0#<4«i!j^7C* :Be, Ru> Rh, Os, I r > Cu> S^G e#S>iMR3*t 
f^3 0#t4M^7n^ : Y> La, Ce, Nd, Sm, Gd> Tb, Dy, Ti, Zr 

, atm f frbm&.zn2>&%< tiiim 

*%WOZ^y y Hi, Ag-B i iSE 3 5 0^±, B#M 0 

ztvTZ&o ttikmmzmfcmmKmmt z>m&K\i, mm®feimmu&*8 3 ot 

WT, ?§frfb*3:3l$llfl* 1 3 h r &TKtZ><ntimm2tl2> 0 
[0 0 18] 

#MKfi, ±IEA g-B i * <J yyt-V-v YiXrty 9 >J y^tSAg 

-B i*#^*K<7>Uit^'b'g-i*L*o 

[0 0 19] 

[S&K*>*fl.WSl] 

#S&(ji!oA g-B i Jte&KKv * y yft-fv y ii, «Ag^<? * >j yyz-v-y 

Y±KB i 3-v7*mW.ltzt><Vtim%n, B itfUgfc@^LTV>&&£#m£3ri- 
&o B i j&*AgfcH*LTn*fc, Bi^iltt («££') *itpft0i-4it^T§*fc* 
, *K+B »>W*Lv>ffiT*««WT**. $ fcB i co<B*f*«HWi"4 i 

"C^tllf, AgtB i*-^trAg-B i ^^SrHfeHIJoX (£86, 

[0 0 2 0] 

b i <r>fa&<onm±, m b i oxnnnfftr-^aut dEstmi, b ittmimwg 

fciJOflffflB i Wffi**»X*0$ffcr-*3*ft ; felT, r^f tB B i 5^J^J tlM"*) 
titttiot, XfiB i oW4Xj»»ftwlB** (jEKfcfi, ^-y? h 7* 
•;>^BBUfcit*B i <0#14X&»JgOIIi5Hj£iKfct JJrS&©S*ai"<JH6Hfc 
A4#14X«*^1-»9rO®«[ (Jt) ;&T, rB i JR^fl-tfJ tftt*) frP^&Clt 
J: o"C 
[0 0 2 1 ] 

aia«rkr-^»* [a g ( 1 1 n wvx&Mttv-t&g.^ a g (200) s^xm 
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*ftf-*aj8t Ag ( 2 2 0) BBWX«H*fe-^aiflE, A g (3 11) fflOXHHUff fcf 
-*&ft, Bi (1 0 2) ffi«>XilEI$rtf-*aft] £$i]£U B i (10 2) BOX^ 
IlltJrfc'-^SIU&Offlftia&ft (B i£%m *TfESU^v»rjttti1-a 

[0 0 2 2] 

#f£iiB i 3&Jj£ = [I B i (102) / ( I A g (11 1 ) + I A * (200) + I A l ( 

220) ^ 1 A . (311) )]/[Bi] 

I.i (102, liBi (102) BOX Miff fc'-*3j!ft ( c p s ; &T\ leJ 
OMa.h.h HAg(lll) Bi«5XilSl@«fe-^»af«r, I A , , , o 0 
, liAg ( 2 0 0) moX&Mft t?-*&ft£> I Ai (2 2 0) fiAg (220)ffi<7) 
X$ls]$Tk°-*3:feft£, I a i (sii) fiAg(3 11) BOXi&IeUfrfc'-^&ft*^ 
to [Bi] it, Ag-B il^A^'jv^-y^ b©B (#|£(i^ 
%) £*1-<> ] 

&*5Hyf5#TtBB i&ft ( Xl&dl iff k° -*?£&) ti\ ^— y-y h©#tt«rjEfl|K|fffii-4fc 
Jfrfc, ^n'y^J^loW [«x.tf^^y^'J^^BS*H 0 0 cm 2 *Ift©l§£- 
fcfi, ft**> 5 «JrSftJft± (*J* L< l±73®ft< 5*}Jr8£JBLt) ] *SiRLT«ffiBr 
©MB iSfcft***, *<0¥2}tiL*A'*v9Vyy?-<ry Y<DfttiiB i&BLL-tio 
[0 0 2 3] 

*sb ifiwtMtnt^wi?^, mb i&& t±> o. oi 

1 &T*Ift (Wx.lf0. 0 1 4E*%- 1 &T*ift) , JfSL<ttO. 013g 
¥%- 1 WTfift, $ fctfti L< fiO. 0 1 1K^%BIT' 1 4 o £&0. 0 

0 5M^%- 1 tlT> Wx.tfO. 0 0 2S^%" 1 &T*1-*£fc?W U*3t$*l*o 
[0 0 2 4 ] 

BiS^li, Xi&v>f ^nTt'J^CioTX^-^'J >^B5££tf;6B 

1 <D#& X IftSliKOlil^ SriHSg-r* i t K «t o T* W-C § * o 1" ft to *>I£#t4 X jgl* 5i 
ftl^*a<0*&**tt©M^8*£fcfl«U aftV^Offi^^&JKfcfclSfcft^ 
«2 3^Jt> S3 3J5ft, £4S*ft, ^5?^Jg, *6 3ftft, »7SftJt, #8 3*fti:fetttt* ft 

l-i8WftlW»iaJt (*1 ~^8&ft<7>£-ffffi*f £ 1 0 0%tt4) ** 
Bit, »3 -mG&f£<?>mfe&<D&ft*#.#)&ZkK£orB i 

[0 0 2 5] 

»3 -&6&ft©^ftMJfcri s *£^{3:*\ B i*«J&-KH«PLT**)B i S 
*lTV>*fcfc, »*$*LfcJ»K+OB i«O*«i»)O*Lv>ffiT*«I«CC** 0 »3~ 
£ 6 33>ft©£-ftffi*fJt{i> 8 9%tt±gft, 02 t< (±9 5%&±, 3fcfciffiL<tt9 

[0 0 2 6] 

ftfc*>ty * 'J yytr-Yy hit, iJSMgrtvhS ^fcO^fcfS ft*. 

*)y 79 — h ofcattga** l^iM? ti«*RoR« ^«Mt(7)IIl*lft-tt 
* { *4i:#x.e>n , Ci/>4^t)t*4. 8&oT#SH§©A g-Bi * 'J 

-yyhl), ¥«ttftttft*^ * v» t £ L < > flx. Mf 2 0 0 M mttTSS, Sf i L 
<l±l 0 O/zmUT^Ift, S£>K£P£ L<fi5 O^raMMio 

[0 0 2 7] 

Atrial B a H &&f±^ ^ J: •? tc LT^t«64o 

[0 0 2 8] 

«D a g-B i * "J y?9-rv \><D*^y9v y ymv 

0 0 - 5 0 OtegftKffiStl-fco 
[0 0 2 9] 

f!2) #<bft£¥*K#*fT# (H18#Ba) C4M±(/)I^3l<o 
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[0 0 3 0 ] 

d (Jjift : ^m) £iraJ-f&o 
[0 0 3 1 ] 
d = L/ n /m 

(:£*, Lfigj&<7>gSL£^L, nfittl|±c9ig l P B «tf)gn£*L, ntt^HI 
[0 0 3 2 ] 

H&ffiAg-B il^^'^'J yy9~-¥'y Mi, B i Wig LTV>*K *) (Ximfc 
<0*ftBB i &«£jt)£t l £&EB«9, £L< Hff5e^)B i II^M &BI«9 ) , B 

i^*ft»i#HIS^?*L'5rv»*«, Wx.tf 3 E^fcttT ( 0 ££S , ft$L< 

JBO&fltftfcSlfcJroT* B i **Jt WK^tH*S*4 £ 1 , MB i &J££ 
^*T/h? <-C§, BiBW (1"4:te^*3-»6aia£^tHii»Jk) 
<tSJ 0 ££Ag-B i*^^^'J>^^-y? h£fflv>Tit;&fcigt£ • JiSSSt 
$ • St^14©A g - B i ^&&SR**|*fctt, XAy ? 'J >99-Yy h+UB i £ 
#<*tt4©*«aiL<, W^ifO. 1 JK^fiUt, ff4 L< 14 0. 5^%W±-C* 
&o 4*1. 0fi^-%J£l± (fllxJi'l. 5 Jm^-%^JL_t) i: ctv^ 
[0 0 3 3 ] 

Ag-B iM^A'^'J^^^-y*; Mi, *foDHAgtB iO*i>6MAg- 
B i &&x/*y 9V >>T9->fy htioTdJ:^, #3&8fcig!&#*-5-;l*v>*£Bi-? 
«*0#il«M4*tt#^7c3(fSr^LTv>T'bJ:v»o Ag-B U#4K*v>T 

A g+KBfcl-**;* (M g, Pd, Pt, Au, Zn, A 1 , Ga, In, Sn, Sb 
, Li, Cd, Hg, AsiiT. ttf, » 1 <om\m®&&jt%t ! fo-fZ>o 

, Pd, Pt, Au, Zn, A 1 , Ga, In, Sn, Sb, ? & KfcP i L < fi P d , P 
t, Au) , Ag-B i*#&fci3^TJMflfc LXffilb-f&ycm (Be, Ru, Rh, 0 
s, Ir, Cu, Ge, V, Nb, Ta, Cr,Mo,W, Mn, Re, Fe, Co, N 
i , Si, T 1 , Pb^t'o J^T, $ 2 atftttf Jfrfr&TcX fc*-*-*o &£-*ie>IH2<7) 
#tt?lfi)]^#7c^(i, mSfe-CXJ4 2tt^±jfi*^fc-e:T'ffiffl-e*4o #2 L< fiB e, R 
u, Rh, Os, Ir, Cu, Ge, $ fcfcjfr S L< tiR h, Cu) , Ag-Bi 3v£& 
t*v»TA gtO&JUflft^fc LT*fffi-*-*5c* (Y, La, Ce, Nd, Sm, Gd 
, Tb, Dy, Ti, Z r , Hf, Na, Ca, Sr, Ba, Sc, Pr, Eu, Ho, 
Er, Tm, Yb, Lu, S, Se, T e%t' 0 & 3 

fcf^LOiY, La, Ce, Nd, Sm, Gd, Tb, Dy, Ti, Zr, Hf, ZhK 
Ut L<fiY, Nd) LTv>T<) «fc^ 0 fc*tfME*l, *2, »3<7)#ttM 

[0 0 3 4 ] 

nmmit&jznit, Ag-B i ^&am*>£##i4 (*uut*, s^js$> nisi 

< tt2R?%JSLTgJtt1"iifc* < i(l3l5ii&o 
[0 0 3 5] 

B i j&<Bi$LTv»4 (XttflrSeOtfaiB i 5^E^^-Ti>, £ L < {ij?T?E<7)B i Wttlfii 
GTZ) M^Ag-B i Jk&&XJiy 9 'J y Mi, Ag-B i (A 

g£B i t*i:W*Siti:J:cT#f)nAg-B i 3v££$£l, *OiJ0H** £* 
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[0 0 3 6] 

?Sfrft:&3ffiO*fM4, B i zmmfrhMRX^ & 0 ^x.«#^s?a 

Jg(4, 3 5 0 ttLhflJg, £F£ L < (4 4 0 0 tia±8K, 3 <bfcJ5F* L < 14 5 0 0 tJIA± 
*1J£> #K6 0 or&±£ft<0ttH*f>»*R-e**o fcfcfti&SLlSWtt, 0. 3h rJBLt 
fig, jffi L< 14 0. 5 h rWig^ 3 fcfc«fi L< {4 2 hrW, #£4 h r JSLk® 

"C/m i nlli, t < Ii5 XJ/m i nftl 1 0 V/m i nM, 3fcfc#* L< 14 
2 Ot/ra i nJJLtgj£-C** 0 
[0 0 3 7] 

^^sm^3o^f4^#^S^jiS^fi : =b^v^i:^^3tLSo •&frffc*0 i JIzSJ£l4 
, mZ.lt S 3 OT^T, 04 L< (4 8 0 OTJJSIT* 3 *>K$f * L< 14 7 5 OtttTi:-*-* 
ifc*«i»$il4. -^frfkMBtrafi, WxJfi 3 h rlUT, «P* t< (41 0 h rW, 
3f>fcff£ L< (48 h rJBLT, #(-6 h r tATtl"* i ttm%$ tl& 0 
[0 0 3 8] 

t £*T»#fl:*yi«>*-f ^^(4#fcRg£3*tfcv> 0 f^HAg-B i 

*'J M4, fll x. if A g-B iX#&*9t*!&NI;!iaX (feMESi. &MS8i££ 

if) CJ:oT3rMi:lIL, *^#gfcj£CT#raX(4SW WiDX, 

tiZ>Bm*<VB i »XO^Lv^T«rWJT§*o 
[0 0 3 9] 

ftmiDXfirfcfH Zttftii L^o «fcM*DXX|IfcliBflfc»#ftJ&g*fTo 

T4)«t<, «tMinxt-aw*f^TfftoJt&*MjDxamoini**a«r, »4Mb«fc3*£ 

[0 0 4 0] 

?§#i / k«k3S^«ffl1-a^^#ffl^(4, *fl§rf4*r* x ^^v^t'tL-ct) «Kv>„ fc£A 

g-B i ^££$A1-£ t §^*Ff*l<7>Z&J£(4, B i (ft 2 7 1 tgJK) «t "bflfc 

<t4- t«£>£>ft&o A g-B fl$rLTV>fctelB&*>B i 

BMSLTL£?&*l#*Srt:tf>-e**o 
[0 0 4 1 ] 

*»l©Ag-B i * * Vyy9-rv M4, B i *^*UT^4fcaS>, 

£*H4fc«*lfcAg-B i*^*K*fiai-4©t*ffl-C*4o ^ LTB i fr^&LT 
nfcfcfcftfc&l*, ^B i *@?§3*"Cv».&fcii>, H5S^MMI«»Jt 

|4o 

[0 0 4 2] 

* »; > ^fcfc J: o TfH £ * * o 
[0 0 4 3] 
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[0 0 4 4 ] 

[0 0 4 5] 

tzto^mmmmmm® (Tflasjuwi-euu a g -b i ££So*$c*p 

P#IW/? (hr) *t«Pi-4itm:oTiFfMk*ff^, %V>®M% K&mttMPfrhW *) 
QllXZVit ^tS*ffi (#*P&J£ : ft 5 tJ/m i n) UotSMIlU;, 
[0 0 4 6] 

i<^if#'fb«yaSrTIE*SSf|-eH> l"SJga T}-f$M/9 h r -<$*PiiJ£5 t/m i nj k 
Hltl"$~^> £ k k "f" & o 

[0 0 4 7] 

[B i 

#*R«^feJM^**tfc2 0mmX2 0 mraxf S 5 mmO lfcOtt&Ji^&il "9 tfLfc 
&1 g [7 OS*96«« 1 I 1 (#»Jt) ] KliWIH 

OtBL&ffc, fciPU t4"3-^f>^7JM>7 (#) SSOSPQ- 8 0 0 OfcttfflLT 
ICP [Inductively Coupled P 1 a s m a (!!!*(§#:/ 9 Xv) 
] »i^»:J:oT^^B i Lfc. 

[0 0 4 8] 

[*f£BB i ajR] 

&£&ffil;a>&5?fifc< («4it4<) »W?ti^:2 0mmX2 OmrnXj?? 5mm0 5 
^^M-^TIS^^-r^-CX^l^lCtoT^L^ Ag?) (Ill) ®, Ag^) 
(200) ®^ AgO (220) ®> AgO (311) UK &tfB i <D (10 2) BdOX 

^Hl^f t° ~ 9 [Ia ( (111) * It I <200) •« U I 1220) ^ U | ( 

» i i > % Ib i t i o « ) ; c p s] *W5eLzfc„ #fetlfcaS*t, ±ISB i 

(*£:**%) ©*5&B**S>, #«K>tO*fflJB ifilj*- [I,, (loa) 

/ ( I A g (1 11) + I A g (200) + U i (220) + I A j (31 1) ) ] / 

B i £M**tfJU gtfrffiB i 5KJtW^tt***^o 
[0 0 4 9] 

-t&zttfUt U>) o 
[0 0 5 0] 

s^m$i (80 £ TR I NT 1 5 0 0J 

<iHiJSE&ft> 

^-^7 h : c u 

9->fy hfol3\ 5 0 kV- 2 0 0mA 

* y ? i- : »ft r , tar , £ft o . 1 5 mm 

££&Jg : 4 * /rain 

*>^y >^W : 0. 0 2* 

ilfelEH (20) : 10-130* 
[B i m*5M6l 

&%W*frhWSL21tlt:-2 Ommx 2 OmraXlfJSmm^lft^fr^ TIBK^I" 
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&83*J£0<£ft* 1 0 0%i:1-4) *HtW1-4fc*t, #3-~*S$&9L<»m}t9)4t1t ( 
B i S^fl-*) **ttitfc. 
[0 0 5 1 ] 

<«&tf-OT»« ! 3I> 

[0 0 5 2] 

<JM»I> 

B#mT- (1*) H TEPMA (WD/ED3^>^^07t7^f) J X A - 8 9 
0 0 RLJ 

M^E : 1 5 k V 
-TO S«E I 0 . 2 ^ A 
tf-AS : 1 ^ m 
^M: 100ms 

: 4 0 0 X 4 0 0 
ran: X : 1 . 5 j« m. Y : 1 . 5 

O : 1 0mmJil±^i!ltl4Rt 
x : g$ 1 OmmJ^±WSRl*l^r») 
[5£M*B i *0#«4*)ffiT] 

4fc#*K«"C^/'«y *D>^fcJ:oT#t)*ifcAg-B i ate&JSBl+OB 

, HrffiKKM-Oft^fclPI* (^^IW(7)Sl=10 0ragH±) CLTICPSfS- 

♦ftfefcioTIBfcLfco + i*«t»R+^B i *Jfctt U TIE* 

[0 0 5 3] 

x : »K+B i aoaMH »)ffiT*») 

[0 0 5 4 ] 
d = L / n /m 

Kt, LI4Eifc«>*?L**U n[iM±^i£ B B B «c7)&n£^U mlift^Mtt 

4*^i:^^a^*ti^^^*^^ B H B ^#d<7)¥^fii*^m>tC)^ B e H fi@i: Lfco 
fc¥ «e B B &*§ * <b > « B B B & offl^ft *TE36*UftotSFiLfco 
[0 0 5 5 ] 

O : fiAfiOfiWk* L (¥*b£&*fcg 2 0 0 /, m&T) 
x : £&%L<D®.*it& *) (¥$£ B B B &g 2 0 0 /. mjB&) 
1 
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ZkKXiXB i $%&<Vg%Z>wmm<VA g-B i ( A g — 0 . 5%?%B i 

, Ag - 1. 5^%B i , Ag-3. 0I£^%B U Ag-4. 0g^%B i) 

U7t 0 b i -g-M<7>#i&& -eft-efto a g-B i ^fcimg-rsc: 

v>tt?£j£7 OOt-Wl Ohr -^*PitJt5r/m i n«)MWXliSl8 OOt 
-B#« 1 0 h r -^*P^5"C/m i n Ovt^b^S^f o fc« 
[0 0 5 6] 

£ft£>o$i&K§|#i&j£7 oor, [= (ESmr <?)«)¥ -EM&c^ifO /j£5£mr 

ME5i (ET$5 0%) t&l&m (&J&6 0 O'C, ^Ml. 5 h r) fciiLfc. iOSfeft 
mMfrt>®WRVmiKl:<2rxJ*y?')>y?-ry h (Ig l 0 l . 6mm>J¥?5 
mm) h -MM^It (2 0mmX2 0mmXl??5mm) fcllfco 
[0 0 5 7] 

[0 0 5 8] 
[Hi] 
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Sit, Rftf^l-3liAg-0. 5HCT-%B i ^C#H^4 - 6 (i A g - 1 . 

5Jg^96B »fl-#-t7 ~9 (±A g-3. 0&*%B i fstttfrf 1 0~ 

1 2 liA g-4 . 0W^%B i ^K**l«e*l*M&1-*. ^LTH 1 <£ 1 K 

> ®MmW.*ftx.imibB i 3*j£*/h3 <t*4, 4^ia2*?»W?>^*J:^t, B i 

B i S&l£*/N3 <1-*i(f, iPllftt^Atffc**}, HfeMiPX^*tfttt**iI|IlW"Cg4o 
[0 0 6 0] 

S£^*«rPSt/cA g fcB i £A rM*CT-C«f**»U tti!*ffiv>-C«JRfcifji1-* 
-H:J:otBi ^ti©*4458S(«A g-B i (A g - 0. 5«?%B i 

> A g - 1 . 0 W.?%B i, A g - 1 . bU=f%B i > A g - 3. 0H^-%B i, Ag- 
4. 0gf%Bi) fcSLi&Lfco B i £#*<&8fc4**l-e*i<&A g~B i 
fcfMtfc31-*£*:fc<Xlifia£7 0 0*C-f$fl8 4 h r -#£Piilg 5 "C/m i n«)IM 
*fcg*frofclfc, &MJBi (I3&S&7 OOt, J±T$5 0%) U #c^-CfcMmj| (J£ 
T$50%) Lfc», S&KfR&i (SS 6 OOt, UHl. 5 h r) Lfco 

[0 0 6 1 ] 

V yy?-ry ht&tz (fiH 1 0 1 . 6mm> m$ 5mm) o fcfc, &HMO«*fc*l 
*L^Otj-»flt«* J ®»P>*Lfc'b©*cov»Ttt, tmtt^fr^lfciLfcfc-etfWIilllXfcfi 1 
o tz 0 k&XJlvfVZ'jrt-ry Y*<*)&\* fctt*31«* L> , 3 £ t*K*fcft© 2 0 
mmX2 OmmXl? 5 mm«)KS)t«lLf:, 
[0 0 6 2] 

#fc*l£A g-B i ^t^A? ^'J>^-yn*fflK DCv^l-D^^^'J 
y [gO*X&ft : 2 . oxio-' TorrttT (2. 7x10" Pa KIT) > A 
r #*J± : 2. OmT o r r (0 . 2 7 P a) , : 2 0 OW, ilMSg^ : 

5 5 mm, : lUot, #7^Ili (fig 5 0. 8 mm, J?S 0. 5 5m 

m) ±C1II 2 0 0 n m<*> A g - B i ^91$:^ Lfco 
[0 0 6 3] 

£©*««2«>IHW&**Tfl2$2, 4 -H 5 K^-f 0 $ 2 1 4 <?> 

^®««rl2 7 
[0 0 6 4] 
[£2] 
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S2*K tsmSHH 3-14liAg-0. 5lg^96B i 1 5-1 6 it A 

g-1. 0 %B i KftH 1 7 - 1 8 li A g - 1 . 5I5C?-%B i K 

9-2 OttAg-3. OE^fcB i-fr&K, Kft## 2 1 - 2 2 li A g - 4 . 0 

tf*3-»6aj*0#tHi»Jt«:^§ <-C#4 (1-&fe*>B i H(*5Mr*i&--fcT£ *) 

0 ifcB5**>W*>*4.J:?fc, B i ****iqMW1-*ltf* 3 6 &J£o^ttffiifcJt * 

(1"4fc^B i SW^-UTIJ) . <£ LT $ 2 fc^fc «fc 0 K 
, B i Si^tf * U >^H«toT^e)*L4»IS+©B i M<7)^ 

[0 0 6 6] 

1 - 1 0 0 ^mfc^?*LTV»*) Sr-fOiSSfJfc (GB+<0£«IU:<& TB i Level 
Area%J t *i£ # 9 A) k&K^U A g <7># t£X|£5i&J£<7>®#;fr 

(l2+*>+*«l±oMft. Ag-10 0^rai|c*?*it^4) **<*>BIIJfc (18+ 
±1<D TA g Level Area%J t^T?tL/c;!f7A) t^tXi^^f^n 
7^y5/^©tt*BiB-C**« -€-LTBI+Oic«IT<^H* (B i W#14Xigl5*J&*)iMMr 

EI 6) "Ctt, B i^-CMLTi^OCMLt, *#ft^*frkfc>&*ofctiJ|W§- 

2 1 (117) -CliB i tfm&LX^&o 
[0 0 6 7] 

ifeS&'f?!) 3 

»#ftfta*ft£tt*£Mr*&tt«U *K*llOAg-l. 5I£^%B i ifilfcfcLT 
»9&£$SiIL, ^<7>»^Sr> H*&aJt6 5 0*0^ ST$7 0 %<7)^M jPX^tf 5 £ fc J: 
ot»Eli^#to £<&*fcfflJE3£«fc#HE5£ (ET$5 0%) (St6 0 

Ot, l$Wl. 5hr) fcttLfcflL iaHfaWlt J: oT*'*? * U >y * -y ? h ( 
Sgl 0 1. 6mm. J¥S 5mm) t#5?ft»^)SSS)i (2 0mmX2 OmmXlfS 5m 
m) 
[0 0 6 8] 

[0 0 6 9] 
[S3] 
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[0 0 7 1 ] 

««■#■§■ 2 3-3 0) o ^#^3izajt^«!)H|S^?itTv^0!l (fs$*HH§-2 9 

) ^^fr<b^5|^M^i?)H|£^?tl-Cv^WI (*^J3 0) Ktt^fttf, 2 

3-2 8 fi? hK®mt&m&\*&Mm^jiztix&y) , %&n<DM.-kit^mu-?bz> 
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[0 0 7 2] 

EmiiuAgtB i t&mnm®&m&£7t% (p<k pt, a u , Rh, c 

tu Y> Nd) ^ArWTtiWU £Sa£ffl^T«K$&-r& £ t K X o T 
1 4ffi£iOA g-B i 3v£&$$&£S^Lfco itL^<^^lCiajg7 0 or-P#M 5 h r 
-^*P«5T3/m i nO&tt-ffc&Sfrfi 1 ^ Z<Dik. f&WJE® 7 0 0 *C> E 

7$5 0%) , #HE3£ (ET$5 0%) , &feS 0 0 t\ NfM 1 . 5 h r ) <D 

10 1. 6mnu l¥S 5mm) ^ &g&&<7)t5tgyt (2 OmmX 2 0 mmXg? 5mm 
) io 
[0 0 7 3] 

Z.<D^mM 4 O TIE g 4 K7jk-t 0 

[0 0 7 4] 
[*4] 



JP 2004-339585 A 2004.12.2 



O 



Hi* 



10 



G 



(0 



0) 
03 



CM 



0> 
0> 



O 
0> 



0) 
0) 



CO 

oi 



O) 



00 



0) 



CQ iw @ as 



o 
o 



(0 

o 
o 



10 

o 
o 



CO 

o 
o 



to 
o 
o 



ID 

o 
o 



o 
o 



0> 



in 
o 
o 



cO 

o 
o 



CO 



0> 
0) 



10 

o 
o 



0) 
0) 



o 
o 



to 

oi 

0> 



IO 

o 
o 



in 
o 
o 



0) 
0> 



to 
o 
o 



G 

* 

J- 

I 

\ 



20 



« 

S3 
G 

— » 



2 

10 



ID 

o 



I 

< 



CL 

LO 

6 

I 

5 
o 



I 

< 



in 



o 



I 

4P 



cr 
in 



o 



2 



3 

o 
in 

d 
I 

CD 

o 



I 

< 



>- 
10 



03 
O 



■o 
Z 

to 

d 
I 

3 
o 



I 



3 

o 

CO 



-o 

CL 
CO 

O 
i 

CO 

o 



I 

bo 

< 



3 

o 

CO 

d 
I 

3 
< 
CO 

d 
I 

m 

o 



I 

< 



z 

CO 

d 
I 

3 

o 

CO 

d 
I 

S 
o 



< 



TJ 
0. 

CO 

d 
I 

■o 
Z 

CO 

d 
! 

£ 
o 



3 
< 

CO 

d 
I 

z 

CO 

d 
I 

S 
o 



CO 



10 
CO 



CO 
CO 



CO 



oo 
co 



03 
CO 



o 



CM 



CO 



in 



TJ 

z 

CM 

d 
I 

o 

CNJ 

d 
I 

TJ 

a 

CM 

d 
f 

o 



I 

da 
< 



CO 



z 

eg 



3 

o 

CM 

d 

I 

3 
< 
CM 



CD 
o 



CO 

T 



< 

O 
CM 

3 



\ 



GO 



5 



30 



40 



[0 0 7 5] 

tt*HH§-3 4 <£> TA g - 1 . OBi-0. 5 P d J *4B i * 1 . 0M^%, P d 
£0. 5j^^-%#^TL, ^gj»i*eAgT?*4ii:«rft*LT*»), out 

so 



(19) 



JP 2004-339585 A 2004.12.2 



[0 0 7 6] 

i <Dm&K&®* &»M+?)B i ^*<7)ffiT^i:*$-SlfiJ-e#^ 0 
[Momm&tPJ!] 

[El 3] m3imn&-%4V>XB.®$T'S?-y?$ > Z> 0 io 
[El 4 ] l4li|MfeI(?)fStB ira^i«^t^77f^, 

[H6] l2 6titW#-*§-l 4<DX$Lv( ?uTt')z/A<D&%:mWi:7P'tmX'&2>o 
[S 8 ] S 8 Jiig B a a |Sg^iliJS^fe^^0^1- *^*o^l3-e$>^o 




BEST AvMiLAdLE COPY 

(20) 3P 2004-339585 A 2004.12.2 




[13 7] 



[1218] 



(21) 



JP 2004-339585 A 2004.12.2 



(51)Int.Cl/ F I K (#^) 

H 0 1 L 21/285 H 0 1 L 21/285 S 

// C 2 2 F l/oo C 2 2 F l/oo 6 1 3 

C 2 2 F 1/00 6 6 1 Z 

C 2 2 F 1/00 6 9 1 B 

C 2 2 F l/OO 6 9 1 C 

C 2 2 F 1/00 6 9 2 A 



WFrPSKWS?^ 1 T§ 5 » 5 # tt^a»FiSS^T»F^^RW^^frt 

^amw»rp^#Br»f^ 2 Ta 3 # i # flss^a^afww 

F#-A(#3T) 4K029 BC00 BC05 BC07 BC08 BC10 BDOO BO02 DC04 DC07 

4M104 BB08 DD40 
5D029 KW13 

5D121 AA05 EE03 EE11 EE14 



